Time constant of isovolumic pressure fall in the intact canine left ventricle.
The two standard methods of computation of the time constant of the isovolumic single exponential decay of the left ventricular pressure were compared in anaesthetised, artificially ventilated, closed chest dogs in 87 experiments. In 23 additional experiments, carried out under basal steady state conditions, the time constant attained a mean (SD) value of 32(5) ms when computed according to the method with zero pressure asymptote assumption (Tz) and 39(7) ms when estimated according to a fit with variable pressure asymptote (Tv). Phenylephrine infusion significantly prolonged Tz from 31(6) to 46(12) and Tv from 39(7) to 92(52) ms. The increase in Tv was significantly greater than that in Tz. Propranolol increased Tv by 50% but Tz remained unaltered. Isoproterenol significantly decreased Tz from 33(2) to 18(3) and Tv from 38(3) to 29(3) ms. The decrease in Tz was significantly greater than that in Tv. Calcium chloride and atrial pacing decreased time constants, but volume loading by dextran infusion did not affect them. With regard to the whole material, the linear regression analysis yielded 0.776 as the coefficient of correlation between Tz and Tv. The two methods of time constant calculation appeared to diverge significantly always when changes in afterload or sympathetic activity were involved. These results indicate the dependence of relaxation on afterload but the independence on preload or ejection timing. In the light of these results the zero pressure asymptote method is recommended for the time constant computation as the practical choice when relaxation of the intact left ventricle is assessed.